Wet snow accumulation on bridge cables and its shedding due to external phenomena such as rise in temperature, wind, and gravity is a serious threat to the safety of cars and pedestrians crossing the bridge. Commonly the accumulated snow on bridge cables is removed by external means such as mechanical removal or heat treatment which are expensive, timeconsuming, and high-risk processes and are conducted based on little or no information available regarding the actual size and shape of the accumulated snow. In addition, cleaning of cables using the mechanical methods can potentially lead to erosion of cable materials when applied over years, resulting in enhanced surface roughness and potentially increased wet snow/ice accumulation during future precipitation events, and sometimes might require replacement of cable stays, which is an extremely costly and complicated task. Optimizing the number of mechanical cleaning procedures such as chain release through predicting the shape and thickness of the accumulated snow on the cable stays reduces the cost, time, and risk associated with the process. In this study, wet snow accumulation on torsionally rigid inclined cylinders of high-density polyethylene (HDPE) has been studied experimentally and numerically. A 2-D numerical model has been developed utilizing weather data to predict the thickness and the shape of the accumulated wet snow on inclined cylindrical surfaces. Outdoor experiments were also conducted to measure the density and thickness of accumulated snow, while monitoring the weather data real time. Overall, snow density was found to be linearly increasing with an increase in wind velocity, during snow precipitation. e maximum thickness and shape of the accumulated snow on cables obtained from the numerical model were found to be in good agreement with the outdoor experimental data. is work aims to provide a mean for prediction of snow accumulation on surfaces for optimizing the efficiency of the costly and high-risk snow removal procedures.
Introduction
Atmospheric icing is referred to various processes in which water droplets in atmosphere freeze and adhere to surfaces potentially posing severe risks to the security of man-made structures [1, 2] . For example, ice and wet snow accumulation on structures such as power transmission lines, bridge cables, wind turbine blades, and aircraft wings can reduce efficiency, cause detrimental environmental consequences, enhance safety hazards, and increase operational costs [3] [4] [5] [6] [7] . e cost of damages of wet snow accretion could be in the order of 100 million US dollars per storm [8] . erefore, significant ice loads form due to particles in the air colliding with surfaces with different geometries. ese particles can be liquid (usually supercooled), solid, or a mixture of water and ice. In any case, the maximum rate of icing can be determined using basic ice accretion model described in the ISO 12494 [1] .
ere are three types of atmospheric icing: in-cloud icing, precipitation icing, and hoar frost [5] . In-cloud icing is the conversion of supercooled liquid droplets existing in clouds into ice. Due to different atmospheric conditions, the process occurs in different ways. If there is no liquid layer and no runoff from the surface, the process is called dry growth and the resulting in-cloud icing is rime with droplet diameters in the range of 5-70 μm. Otherwise, if there is a liquid layer on the surface, the process is called wet growth and the resulting in-cloud icing is glaze with droplet diameters ranging from 70 μm to even a few millimeters [9, 10] . Glaze can also originate from the precipitation of freezing rain. Freezing rain is a type of precipitation icing, and it forms when crystals of snow melt before hitting the surface [11] . Other types of precipitation icing are wet snow and dry snow. Freezing of nucleated water droplets around tiny dust particles in clouds creates elaborate and symmetrical snow crystals. In temperatures slightly greater than zero centigrade, dry snowflakes start to melt rounding their crystalline shape and changing to wet snow [12] . Wet snow contains ice granules, liquid water, and air bubbles. e heat exchange between snow and air determines the amount of these components in the snow. Low snow density (ρ < 100 Kg/m 3 ), low liquid water content in snow (LWC < 5%), and domination of air bubbles in volume (more than 70%) are the results of low heat exchange between the air and the snow [12, 13] . Hoar frost forms as a result of direct transformation of water vapor in the air to ice deposition on a surface at negative temperatures. Accretion of hoar frost on power transmission lines may result in considerable energy losses because of corona discharge; however, hoar frost has light weight and is harmless on most structures [2] .
Among different types of atmospheric icing, wet snow attracted particular attention among scientists, due to its complex nature and stickiness to various surfaces [14] . Wet snow accumulation is common in areas where high snow precipitation rates occuring near the freezing point, such as Japan, Norway, Iceland, many other European countries, and even parts of the USA and Canada [2] .
Wet snow accretion on structures causes two major problems. First, the extra loads added by wet snow accumulation may cause breakage of the structures. Second, it changes the shape of the structures continuously, altering aerodynamics and general functionality of the system [2] . For example, failure of power transmission lines by wet snow accumulation due to the extra loads or extra forces applied to the cables because of altered aerodynamic of the system causes loss of time and money. In addition, due to rise in temperature and external forces such as wind and gravity the blocks of accumulated wet snow may fall from structures such as bridge cables and can cause detrimental safety and operational concerns. Recently, development of coatings to prevent ice/snow accumulation and, in case of any formation, reduce their adhesion strength to surfaces has received considerable attention [3, 4, 10, 15] . However, these coatings are far away from being applied to industrial surfaces due to their durability, scalability, and mechanical-robustness issues [10] . erefore, prediction of wet snow accretion on structures to optimize snow removal procedures is of great importance.
Based on limited experiences, snow accretion on structures may occur at temperatures even as low as − 7°C. However, there is a weak adhesion force between the surface and the snow blocks at subfreezing temperatures due to low liquid water content of snowflakes, meaning that the snow accumulation only occurs at low wind speeds (V ≤ 2 m/s) [16] . At temperatures more than zero, snow accretion may occur in any wind speed.
ere are different viewpoints about the temperatures at which wet snow forms. Admirat claimed wet snow occurs only in air temperatures in the range of 0°C to 2°C [12] . Based on heat transfer calculations, Makkonen asserted that wet snow accretes in wet bulb temperatures more than zero [8] , and later modified his claim in 2010 to wet bulb temperatures more than − 0.2°C [17] . Finstad proposed that wet snow happens for air temperatures of − 2°C < T a < 5°C and critical percent relative humidity of more than 85.1 − 5.3 × T a [18] . Due to the higher water content of wet snow in contrast to dry snow, wet snow has higher density; therefore, a longlasting wet snow event creates higher loads on structures such as power transmission lines and bridge cable stays. During our outdoor experiments, we learned that snow was sticking to surfaces when the temperature was between − 2°C to 5°C. erefore, in this work, we will be using − 2°C < T a < 5°C as an assumption for accumulation of wet snow.
Simulation of wet snow accretion on horizontal torsionally flexible cables such as power transmission lines assumes that snow accretes cylindrically around them due to their flexible nature [8, 12, 14, [16] [17] [18] [19] [20] . However, in torsionally rigid inclined cables, the nature of wet snow accumulation in shape and size is different, and it occurs at the windward side of the cables. Szilder has recently utilized an analytical method and a numerical morphogenetic icing model to simulate snow accretions on oriented cylinders, but the work lacks experimental study in order to validate the analytical and numerical results [21] . Here, we developed a model that takes into account the orientation of the cable in determining the effective wind impact speed to obtain realtime thickness, location, and shape of wet snow accumulation on torsionally rigid inclined cylinders. We also developed and conducted extensive outdoor experiments to understand impact of snow precipitation parameters on its density and also to verify the shape and thickness of accumulated snow on surfaces, obtained from the numerical studies.
Materials and Methods

eoretical Section.
We study the snow accretion model in order to obtain real-time thickness, location, and shape of the accumulated snow on the cables. Makkonen and Wichura suggested that the intensity of snow accretion load on a powerline cable is a function of observed visibility V m [17] .
However, most of the wet snow accretion models are based on a basic ice accretion equation, which is described in the ISO 12494 [1] as
where (dM/dt)(kg/s) is the mass rate of wet snow accumulation; α 1 , α 2 , and α 3 are collision, sticking, and accretion correction factors, respectively, which vary between 0 and 1; w is the mass concentration of snow in air (kg/m 3 ); A(m 2 ) is the cross-sectional area of the object perpendicular to the direction of snowflake impact velocity vector; and V → (m/s) is the impact velocity of snowflakes with respect to the object, which is the vector sum of the terminal velocity of the snowflakes, v s → (m/s) and wind speed U → (m/s):
Based on the study of Barthazy and Schefold, the terminal velocity of snowflakes is in the range of 1 m/s to 2 m/s [22] . e snow particles which are moving towards an object will not necessarily hit the object (Figure 1(a) ). Collision efficiency (α 1 ) is the proportion of the flux density of the particles that hit the object to the maximum flux density of the particles. Collision efficiency does strongly depend on the flow field around the object; in addition, drag and inertia forces are determining factors of the trajectory of the object. erefore, α 1 depends on the geometry of the object and also on the size, density, and velocity of the impacting snow particles. Reynolds number (Re) and Stokes number (St) are the momentous dimensionless numbers in determining the collision efficiency of particles moving in a continuous medium towards an object. Re is the proportion of the inertia forces to the viscous forces, and St is the ratio of the characteristic time of the particles to the characteristic time of the flow. e Re and St numbers are as follows:
where ρ a (kg/m 3 ) and ρ p (kg/m 3 ) are the air and snow particles density, respectively; D (m) is the diameter of the cables; d p (m) is the diameter of the snow particles; and μ (pa·s) is the dynamic viscosity of the medium environment, which is air in this study. Several investigations have been done on collision efficiency of different types of atmospheric icing on objects with different geometries such as cylinder [23] [24] [25] [26] , stranded power transmission lines [27] , and airfoils [28, 29] . Wakahama had studied trajectories of snow particles by photographing them when they were impinging to or rebouncing from a cylindrical surface [30] . It was found that trajectories of the snowflakes are very straight and the snowflakes do not follow the streamlines around the object. Although, when the density or the size of the snowflakes decreases, the snowflakes do not go through straight lines and some of them pass through the objects. In this regard, Langmuir and Blodgett have studied the impingement characteristics of cloud and spray droplets on circular cylinders [31] . Finstad et al. had used an improved drag coefficient formulation and had revised Langmuir and Blodgett's numerical study on trajectory of water droplets around an infinitely long circular cylinder. ey have assumed that the flow around the cylinder is potential flow [23] . However, depending on Re D (Reynolds number based on the cylinder diameter, D), the potential flow field about an object can be different from the real case. Different Re D values create different flow patterns about an object. At high Re D , the boundary layer around the cylinder is thin, and it would not greatly affect the trajectory of the particles; however, the created wake has more effect on the trajectory of the particles. At low Re D , the boundary layer grows and has significant effect on the trajectory of the particles, and the potential flow assumption is not valid anymore.
In this study, a 2-D numerical study of the collision efficiency of snow particles is done using Fluent software. Snow particles are assumed to move in a continuous medium of air towards an infinitely long circular cylinder. Because of this assumption, circle is chosen as the shape of the object, to which particles are colliding to. e cylinder diameters of D � 2 cm, 10 cm, 15 cm, 20 cm, and 30 cm are considered in the simulations. e snow particles are assumed as spherical particles, and the drag forces applied to them are based on the spherical drag law. Two different densities of ρ p � 170 kg/m 3 and 400 kg/m 3 are considered for the snow particles. e diameter of snow particles typically varies in the range of d p � 0.5 mm to 5 mm [32] . Here, the diameter of the snow particles are assumed to be d p � 1 mm and 3 mm. Using the realizable κ-ε turbulence model, continuity and Navier-Stokes equations are solved to find velocity field and the air streamlines around the cables. e continuity and Navier-Stokes equations are depicted in the general form of the following differential equation [33, 34] :
where U → is the velocity vector of the flow. ϕ, Γ ϕ , and S ϕ are the dependent variable, diffusion coefficient, and the source term, respectively, which are mentioned in Supporting Information (Table S1 ). In order to solve continuity and momentum equations, boundary conditions of the computational domain must be determined. e inlet is assumed as the velocity inlet; the outlet is assumed as the pressure outlet with gauge zero pressure relative to the ambient air; the upper domain is assumed as the free slip line with no pressure and velocity change; the circular cylinder is under no-slip wall boundary condition; and the lower surface is assumed to be under symmetry boundary condition (Figure 1(c) ). e particles are injected to the computational domain from the inlet, and using DPM (discrete phase model), the trajectory of the particles is determined. e equation of motion for the suspended particles in the air is
where f d is as follows:
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is drag force per unit mass that the snow particles are experiencing in the air. ( g → (ρ p − ρ)/ρ p ) is the net weight and buoyancy forces which are applied to the particles and Re r is the Reynolds number based on the freestream velocity relative to snow particles, |U → − V p �→ | and the diameter of the snow particles, d p . In this study, the effects of weight and buoyancy forces are neglected. e velocity field of the snow particles for D � 20 cm, d p � 1 mm, and ρ p � 170 kg/m 3 with an air inlet velocity of |U → | � 1 m/s is shown in Figure 1 (c). Also, based on the trajectory of the snow particles, obtained by Fluent simulations, α 1 can be obtained as follows:
where δ (cm) is the y coordinate of the critical particle at inlet. is is the last particle which hits the cylinder.
Validation of the collision efficiency study is done using Makkonen and Stallabrass experimental work [24] . e validation study is done for different particle diameters, cylinder diameters, and velocities. As it is shown in Table 1 , there is a very good agreement between the simulation and experimental results. Figure 2 shows the collision efficiency of the snow particles that hit the cylinder based on snow particle 2(a) and 2(c) shows that snow particles with bigger diameters and with the same density of the snow particles and the same cylinder diameters are more prone to hit the surface and have higher collision efficiencies. erefore, it can be concluded that particles with more mass (diameters and/or densities) due to their higher inertia forces are more likely to hit the cylinder.
As it is shown in Figure 2 (a), for a given (St/Re), which translates to a constant cylinder diameter, particles with lower Re (due to their lower velocity and lower inertia forces) are more inclined to pursue the air streamlines, resulting in lower collision efficiencies. Also, for a given Re number, when (St/Re) increases, which means the cylinder diameter decreases, the collision efficiency of the snow particles increases. A possible explanation for the phenomenon is that for large cylinder diameters, drag forces overcome the inertia forces and the snow particles are more prone to follow the air streamlines. Meanwhile, the air streamlines start to form sooner about a cylinder with bigger diameter than a cylinder with smaller diameter, and the particles, which are moving in the flow field toward the bigger cylinder, will be informed earlier about existence of the cylinder and will have more time to deflect and pass through the cylinder. e same trend, which is discussed here, is seen for the collision efficiency of the snow particles vs. Re and St numbers. It is believed that due to the low inertia forces compared to drag forces, particles with low velocities or densities and smaller sizes are more likely to follow the streamlines around the object, and therefore, their collision efficiency is low. In addition, particles with low St are tightly coupled with the flow, following the streamlines, and do not hit the object, whereas particles with high St do not follow the streamlines around the object and, therefore, hit the object.
Sticking efficiency (α 2 ) is the proportion of the flux density of the particles that stick to the object to the flux density of the particles that hit the object. Dry snowflakes rebounce from the surface when the velocity of snowflakes increases to more than 2 − 3 m/s, [14] where sticking efficiency essentially becomes zero. Increase in liquid water content of snowflakes results in higher amount of snow stickiness to the surfaces and increase in sticking efficiency [30] .
Existing equations of sticking efficiency (α 2 ) are based on laboratory simulations and field observations. When particles with a higher speed hit the surface, they are less likely to stick and more likely to bounce off from it due to their higher inertia forces. For sticking efficiency,
In low wind velocities (|U → | < 1 m/s), we assume that all the particles stick to the surface and sticking efficiency becomes 1 [12] .
Accretion efficiency (α 3 ) is the proportion of the flux density of the particles that accrete on the surface to the flux density of the particles that stick to the surface. ermodynamic and heat transfer properties of the particles and the object are determining factors for accretion efficiency. If there is runoff from the surface due to rise of ambient temperature or sun light, accretion efficiency decreases. Accretion efficiency during wet snow accumulation is assumed to be α 3 � 1 unless there is dripping from the surface [14] .
Poots had proposed a cosine law for an analytical solution of a nonlinear wet snow accretion on surfaces. In some literature, accretion efficiency is used as a multiplication of the three abovementioned efficiencies [35] . Based on Poots' model, local accretion efficiency obeys cosine law as follows:
where φ is the angle between the trajectory of the particles and the vector normal to the surface; when wet snow trajectory is at the same direction of normal to the surface, maximum accumulation occurs. At any point on the surface, the mass balance analysis gives the following relation:
and as it is shown in Figure 1(a) , i → is a unit vector in the x direction (East) and the incremental collision point inclined at angle ((π/2) − φ) to the x-axis, and n → is the unit vector normal to the surface [35, 36] . Snow thickness in time (t) becomes
In order to obtain normal velocity to the surface, it is convenient to convert x-y-z coordinate system to a new coordinate system attached to the inclined cable as shown in Figure 1(b) .
Using two transformation matrices of rotation around yaxis and rotation around z-axis, velocities get converted to normal to the surface and parallel to the surface:
In regular weather stations, there is no opportunity to measure the liquid water content of wet snow; however, prediction of liquid water content based on other meteorological data is possible. Admirat had supposed that the liquid water content of wet snow is a function of precipitation intensity at the ground and terminal velocity of snowflakes [12] :
where P is the precipitation rate at the ground in mm/h of water equivalent and v s is the terminal velocity of snow in m/s. One of the most important parameters that affect the accretion of snow on cables is density. ere are different models to estimate wet snow density based on wind speed [8, 12, [16] [17] [18] . In addition, some researchers studied the effect of snow crystal size and/or snow fall speed on accreted snow density [37] [38] [39] [40] . Local weather data such as wind velocity, temperature, and humidity affect snow density. In order to have a good estimation of snow thickness on cables, measurement of snow density has a significant importance due to its considerable impact of the thickness and shape of the accumulated wet snow. To this end, we conducted outdoor experiments to study the effects of wind velocity and temperature on snow density, as will be discussed in the next section.
Here, our model uses available weather data such as wind direction and magnitude, precipitation rate, and temperature and some geometrical data such as inclination and diameter of the cables for real-time prediction of thickness, location, and shape of the accumulated snow on bridge cables. Figure 3 (c) shows a setup for measuring snow density consisted of three steel plates placed at the outdoor experimental field. e weights of the plates were measured by a digital analytical balance scale (U.S. Solid, USS-DBS8) accurately (repeatability of ±0.1 mg). Plate A was placed on a 45°inclined stage facing northwest with an angle of 40°from the north, plate B was placed on a 45°inclined stage facing southwest with an angle of 40°from south, and plate C was placed horizontally. To obtain more accurate snow densities in every snow event, we waited until a thick layer of snow covered the whole area of the plates (Figure 3(d) ). It generally takes few hours before a considerably thick snow layer accumulates for conducting density measurements. e thickness of snow was measured at nine different spots on each plate using a digital caliper and was averaged. en, the weight of the plate with accumulated snow was measured. From the average thickness and the weight of the snow, the density of the snow was calculated. e weather data (temperature, wind speed, wind direction, and solar radiation) were measured by using an Ambient Weather WS-2902 Professional Weather Station installed 10 feet far from the plates in a 6-feet height. e wind velocity is reported by the weather station every 5 minutes. e reported velocity is equal to the average wind velocity during these 5 minutes. Since the weather station was not designed to measure the frozen precipitation like snow, a manual springfield rain/snow gauge was used during the events as well.
Experimental Section
Snow Density Measurement.
e precipitation was also monitored through the closest weather station in weather underground network to verify our measurements.
Snow ickness Measurement.
A high-density polyethylene (HDPE) bridge cable stay sample with a diameter of D � 10 cm was placed 31°inclined with horizontal plane facing north (Figure 3(a) ). As it is shown in Figure 3(b) , realtime monitoring of the shape and the thickness of accumulated snow on the cables is done by using an FDT camera with the 4x optical zoom. e thickness of snow accumulated on the HDPE cable was measured at nine different spots as shown in Figure 3 (e) using a digital caliper. is way of measurement was appropriate to have a better understanding of not only the thickness but also the shape of accumulation around the cable stay and for comparing it with cross section images of the accumulated snow obtained from the outdoor experiments (Figure 3(f ) ).
Results and Discussion
First, we conducted outdoor experiments to measure the density of the accumulated snow on plates and used the measured density values to simulate the accumulation of wet snow on inclined torsionally rigid cables. en, we compared the simulation results with measured accumulated snow thicknesses and shapes on the cables. e normal velocity of snowflakes caused compression of snow layers, while the velocity components of snowflakes parallel to the plates did not affect the snow density. By assuming the snowflakes' average falling speed of 1.7 m/s [41] and knowing the wind speed and the inclination of the plates, the normal velocity of snowflakes to the plate is calculated using the transformation matrix. Snow density plot versus normal velocity of snowflakes is depicted in Figure 4 . e amount of liquid water in the snowpack determines the wetness of the snowpack. e liquid water content in wet snow is generally affected by the temperature, and it determines the adhesion strength of snow to surfaces. During the experiments, we observed when the ambient temperature is more than − 2°C, snowflakes tend to stick to the vertical structures. erefore, we assumed that wet snow occurs in temperatures more than − 2°C. Based on this assumption, three events were wet snow events, and the rest of them were dry snow events. e fitted linear trends of all the snow events have positive slope which means in higher normal velocities, more force is applied to the upper most layer of snow and snow layers compress better, resulting enhanced density in snow. However, this trend is different for dry snow events vs. wet snow events. As it can be seen in Figure 4 , the variation of dry snow densities was not very large unlike the wet snow densities, and the wet snow density is more sensitive to normal velocity when compared to the dry snow. In wet snow events, due to the higher weight of snowflakes, snow blocks compress more efficiently and the trendlines in density vs. normal velocity of the wet snow become steeper.
Besides the normal velocity, ambient temperature and humidity are other determining factors of snow density. ese parameters affect the heat transfer between snow particles and air. When the heat transfer between the air and the snow particles increases, the liquid water content (LWC) of snow increases. Since water density is more than air and graupel (the basic elements of snow), LWC of snow has a huge effect on snow density. In other words, higher LWC would translate to higher density. For instance, the highest density between our experiments was measured for an event with the average air temperature of 0.7°C, which caused significant amount of melting in snowflakes both Modelling and Simulation in Engineering 7 during the snow fall and after accumulation. is density change affects thickness of accumulated snow on cables. As it is shown in supporting information Video S1, after 9 AM, the temperature rise results in an increase in the density of the accumulated wet snow, and as a result of better compression of snow layers, snow thickness becomes lower.
As it is shown in supporting information Figures S1(a) and S1(b), the orientation and the shape of accumulated snow obtained from the simulations of two different events are in good agreement with the deposited snow location and profile which were observed during the events. In torsionally flexible cables such as power transmission lines, snow accumulates like a cylindrical sleeve around the cables; however, in torsionally rigid cables, snow accretes peripherally on windward side of the cables. Also, as it is shown in Figure 5 , we have compared the shapes of deposited snow with simulation results for event 4. e direction and the maximum thickness of accumulated snow are in good agreement with experiments. In addition, it is seen that snow blocks fall from two sides of the cable to the ground. A potential explanation for this phenomenon is re-bouncing of the snowflakes far away from the stagnation area of the cable, due to their lower stickiness capability. Also, shedding of snow from the cable sides can be another reason for the phenomenon. Shedding of snow from overhead structures can be due to the wind force, melting, or presence of heavy blocks of snow, and their failure by gravity. e thickness of the accumulated wet snow on the cables is obtained by a 2-D numerical method. Also, in order to convert x-y-z coordinate to an appropriate one, a transformation matrix is used. Table 2 shows a comparison between the snow maximum thickness on cables obtained by simulations and outdoor experiments. is table includes the results regarding 5 major snow events in Toledo, Ohio area. e maximum thickness of accumulated snow on the cables is in good agreement with measured values during the events.
e average temperature and measured density during the events are included in Table 2 . In this study, for every event, the snow density is considered as a constant. But, in the course of the events, the air temperature changes and this changes the snow pack density as well. For example, for event, 2 higher amounts of density after temperature rise result in lower accumulated snow thickness which increases the error of the simulations.
erefore, constant density assumption may increase error, and real-time measurement of snow density might improve the accuracy of simulation results. Another source of errors is the long weather data reporting intervals. Weather conditions are changing continuously, and having the weather data in smaller time intervals can help consider the turbulence effects and temporary changes of weather condition. In summary, with the described model, we are able to predict the thickness and the orientation of the accumulated snow on bridge cables significantly and facilitate efficient snow removal from the bridge cables.
Conclusions
is paper deals with wet snow accumulation on inclined torsionally rigid cables. Prediction of thickness, shape, and orientation of wet snow accumulated on cables is crucial in developing optimized strategies for snow removal. In this work, we developed a numerical model proposing an incremental approach to obtain the real-time thickness and the shape of wet snow accumulated on cable stays using a transformation matrix. In addition, we conducted outdoor experiments to verify the accuracy of our numerical model. Wet snow density strongly impacts its accumulation shape and thickness on various surfaces, and it depends on weather conditions such as wind velocity, temperature, and humidity. erefore, we conducted outdoor experiments to obtain the density of wet snow as a function of wind velocity and temperature and utilized the results of these measurements in the numerical simulations. e orientation and the maximum thickness of wet snow obtained from the model are in good agreement with the orientation and maximum thickness measured on the cables. is work aims to provide a method for predicting snow accumulation on bridge cables and in order to minimize the cost and risks associated during snow events. ese insights provide inputs for the future studies on the fundamentals of the accretion of other types of atmospheric icing on surfaces with different geometries. In addition, it can be employed in designing potential passive and active mechanisms of icing repulsion from those surfaces.
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